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Research program:

An in-depth understanding of how wheel components affect the overall aerodynamics of
electric vehicles is crucial to enhance energy efficiency; wheels contribute to 10% to 20%
of the overall drag. Wheel is used here as a generic term that corresponds to numerous
combinations of tyres and rims having various effects on the drag of a vehicle. The specific
design of electric vehicles opens up new possibilities for optimization if local losses due to
wheels and their interactions with the flow at the scale of the vehicle are understood.

The PhD candidate will first familiarize himself / herself with the phenomenology of flows
around automotive vehicles, and the various contributions to the aerodynamic drag. High-
fidelity numerical simulations will be carried out on modeled configurations of increasing
geometrical complexity by using a Lattice Boltzmann solver. At the scale of the wheels and
of the vehicle, these simulations will aim at identifying, quantifying and describing (in terms
of mass or momentum transfer and kinetic energy budget) the turbulent aerodynamic
mechanisms linked to the wheels and having an impact the vehicle’s overall drag.

The PhD candidate will assist in planning and completing measurement campaigns in the
S2A automotive wind tunnel by using both mockups and selected real-size vehicles. The
obtained experimental data will be supplemented by twin Lattice Boltzmann simulations.
The primary objective will be to enhance the robustness and validation of the aerodynamic
mechanisms, and to provide a comprehensive view of the influence of wheels on a vehicle’s
drag.

Context:

The PhD student will be immersed in a team of engineers at Renault's Guyancourt
Technocentre for the two central years of the thesis, and will also benefit from the academic
supervision of experts in computational fluid dynamics and vehicle aerodynamics in LMFA
and PPRIME laboratories. The first and last semesters of the thesis will be spent at LMFA
in Lyon.
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Requested skills:

Master or Engineer degree in Applied Physics or Applied Mathematics with a strong interest
in Computational Fluid Dynamics. A marked taste for modeling and physical analysis in
applied aerodynamics and turbulent fluid dynamics will be an asset.

Location:
Ampere SAS - Renault Group (Guyancourt, Renault Technocentre)
Laboratory of Fluid Mechanics and Acoustics (LMFA, Ecole Centrale de Lyon, Ecully)

Contacts:

Nicolas Gauchet (nicolas.gauchet@renault.com) ; Emmanuel Lévéque
(emmanuel.leveque@ec-lyon.fr) ; Lucien Vienne (lucien.vienne@ec-lyon.fr) ;
Jacques Borée (jacques.boree@ensma.fr)

To apply please use the following link
https://alliancewd.wd3.myworkdayjobs.com/fr-FR/renault-group-
careers/job/Guyancourt/Doctorant JOBREQ 50177468-
1?g=mise%20au%20point%20a%C3%A9rodynamique

In addition, you can send us (see contacts) a Curriculum-Vitae, an application letter and
your transcripts.

Please feel free to contact us for further information.
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